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Hygrothermal Properties of Wood.
Tokuo Yokora and Harold Tarkow

(Résumé)

Using a sensitive gage, the dimensions of green Sitka spruce were measured as the wood
was heated or cooled in water. Thermorecovery sets in between 35° and 40°C. and increases
in magnitude with the rise in temperature. The significance of the first appearance of ther-
morecovery at 35° to 40°C. is interpreted in terms of the probable maximum temperature to
which the tree was subjected during its growth. In the tangential direction, the recovery
reveals itself as an expansion; in the radial direction, as a contraction. Between 30° and
80°C., the particular lot of wood showed a thermal recovery of -+4-0.5 percent in the tan-
gential direction and —0.2 percent in the radial direction. Such recoveries are irreversible,

An explanation is offered based on the action of stresses during growth of wood. Such
stresses produce some reversible strains and cause some hydrogen bonds to break. These may
or may not reform as bonds with zero stress in the macroscopically strained tissue. These
newly formed bonds are responsible for the delayed recovery and thermorecovery in those
sections cut from the tree. A second but smaller effect is studied in detail in a second or
third heating cycle, because it is reversible. On heating, the green wood contracts tangentially
and radially, This is a requirement of the exothermic nature of the adsorption process. In
other words, following the first heating, subsequent heating causes a small reduction in fiber
saturation point. Cooling has the converse effect. The magnitude of the reversible effect
increases with increasing previous thermorecovery, showing that the reversible change (change
in EMO) is related to the number of cellulose segments that can associate with moisture (which
increases with thermorecovery). Air drying of green wood reduces, but does not eliminate,
thermorecovery of subsequently resoaked specimens. Thermorecovery was not observed in
specimens that were heated in the -green condition, air dried, and then resoaked. The first
heat treatment destroys the heat-labile, strained, hydrogen bonds present in the original green

condition,



